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One of the most significant air traffic challenges is managing the National Airspace System (NAS) in a manner that optimizes efficiency and mitigates avoidable delay, while maintaining safety, 
when convective weather is present. To do this, aviation planners seek to develop strategic air traffic management (ATM) plans and initiatives that anticipate weather constraints 2-8 hours in 
the future and identify options and alternatives for efficient operations during the off-nominal NAS conditions. In support of strategic planning, traffic managers currently conduct bi-hourly 
Strategic Planning Telcons (SPTs) and devise weather impact mitigations plans using the human-generated Collaborative Convective Forecast Product (CCFP). However, most operational 
decision-makers agree that the quasi-deterministic CCFP "polygons" (accompanied by a "low/high" forecast confidence rating) lack the granularity and temporal resolution to adequately 
support efficient strategic ATM plans and decisions. Moreover, traffic managers also assert that probabilistic forecasts of convective weather likelihood, while helpful in highlighting regions of 
possible airspace disruptions, generally lack the ability to resolve specific weather characteristics pertinent to strategic planning. 
MIT Lincoln Laboratory, NCAR Research Applications Laboratory, and NOAA Earth Systems Research Laboratory (ESRL) have collaborated to develop a high-resolution, rapidly updating 0-8 
hour deterministic precipitation and echo tops forecast, known as CoSPA, to aid operational decision-makers in developing strategic plans for weather impact mitigation. In the summer of 
2010, a comprehensive field study was conducted to assess potential benefits and the operational performance of CoSPA in the context of strategic ATM planning. The data were gathered by 
simultaneous real-time observations of I5 FAA and airline operations facilities during 15 convective weather impact days affecting the Northern Plains, Great Lakes, and East Coast regions of 
the NAS. 
CoSPA field evaluation results will be presented to demonstrate the various ways aviation planners have utilized the increased spatial and temporal resolution of CoSPA - the ability of CoSPA 
to resolve storm structure and refine forecasts with high update rates - to make more detailed assessments of potential weather impacts and to determine the subsequent need for airspace 
management initiatives. Results will also be presented that highlight CoSPA enhancement needs, primarily related to forecast uncertainty, that would improve the operational effectiveness of 
CoSPA-derived weather impact mitigation plans. Finally, opportunities to translate CoSPA deterministic forecasts into integrated weather-ATM decision support for specific strategic planning 
tasks will be discussed.
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1. INTRODUCTION 

One of the most significant air traffic 
challenges is managing the National Airspace 
System (NAS) in a manner that optimizes 
efficiency and mitigates avoidable delay, while 
maintaining safety, when convective weather is 
present. To do this, aviation planners seek to 
develop strategic air traffic management (ATM) 
plans and initiatives that anticipate weather 
constraints 2-8 hours in the future and identify 
options and alternatives for efficient operations 
during the off-nominal NAS conditions. With 
accurate predictions of weather constraints, 
aviation planners can execute efficient strategic 
traffic management initiatives such as Airspace 
Flow Programs (AFP; Brennan, 2007), Ground 
Delay Programs, Strategic "Playbook" reroutes, 
etc., in an effort to mitigate avoidable air traffic 
delay. 

In support of strategic planning, traffic 
managers currently conduct bi-hourly Strategic 
Planning Telecoms (SPTs) and devise weather 
impact mitigation plans using the human­
generated Collaborative Convective Forecast 
Product (CCFP). However, most operational 
decision-makers agree that the quasi-deterministic 
CCFP "polygons" (accompanying by a "low/high" 
forecast confidence rating) lack the granularity and 
temporal resolution to adequately support efficient 
strategic ATM plans and decisions. 

Recent advances in strategic weather forecast 
technology include the CoSPA forecast. CoSPA is 
a high resolution (3 km) 0 - 8 hr deterministic 
forecast (updating every 15 minutes) of 
precipitation and echo tops. CoSPA uses Corridor 
Integrated Weather System (CIWS) short-term 

'This work was sponsored by the Federal Aviation 
Administration under Air Force Contract No. FA8721-05-
C-0002. Opinions, interpretations, conclusions, and 
recommendations are those of the authors and are not 
necessarily endorsed by the United States Government. 
tcorresponding author address: Michael Robinson, 
MIT Lincoln Laboratory, 244 Wood Street, Lexington, 
MA 02420-9185; e-mail: robinson@avmet.com. 

forecast techniques, numerical weather 
predictions from the High Resolution Rapid 
Refresh (HRRR) model for longer-term forecasts, 
and technologies to "blend" the two for its 
seamless radar-like presentation of storm 
evolution. A detailed description of the CoSPA 
forecast technology and displays is presented in 
Section 2 of this paper. 

In 2010, a field evaluation was conducted at 
17 FAA and airline dispatch facilities to assess the 
ATM strategic planning utility and estimated delay 
reduction benefits of the CoSPA weather forecast. 
Simultaneous, real-time observations of CoSPA 
usage were made on 15 convective weather days 
during June - September 2010. A description of 
the design and methodology of this experiment, 
including details on how cost savings were 
estimated for observed beneficial decisions 
derived from CoSPA, is presented in Section 3 of 
this paper. 

The observed CoSPA operational benefits 
included more efficient strategic planning 
initiatives (such as AFP and Playbook reroute 
execution), enhanced common situational 
awareness of anticipated weather constraints on 
airspace capacity, and improved collaborative 
decision-making when developing strategic plans. 
CoSPA was also used frequently by Center 
Weather Service Unit (CWSU) meteorologists in 
FAA En Route Centers and weather specialists at 
the Air Traffic Control System Command Center 
(ATCSCC) to assist with their tasks - including 
CCFP collaboration and development. Results 
demonstrating the frequency of CoSPA use at 
each facility, observed delay mitigation and 
decision coordination benefits based on use of the 
forecast, and quantified delay savings (per use 
and as an annual estimate) are presented in 
Section 4 of this paper. 

2. COSPA FORECAST TOOL 

CoSPA is a high resolution (3 km) 0- 8 hour 
forecast (updated every 15 minutes) of Vertically 
Integrated Liquid Water (VIL) precipitation and 



       
    

      
        
    

      
    

         
    

 
      

  
      

      
      

     
 

     
       

     
      

    
      

    
        

 
     

    
     

  

       
       

    
 

      
    

        
 

         
      

      

      
        

       
      

       
       

         
          

         
       

         
        
       

          
      

         
        

        
    

            



       
        

      
         
          

         
         

          
         
       

      
       
      

         
       

      
   

      
         
       

        
       
        

          
        
         

        
 

        
      

     
      

         
         

   

    
      

      
         

    
       
        

      
       

       
         

 

      
      

      
        

    
     
     

       
       

      
       

     
        

     
       

       
        

       
      

       
     

      
      
       

       
       
       
       

       
      

        
        

        
      
       

       
      

     
      
       

 

     
   

      
      

        
       
        

        
    

        
         
          

         
         

        
        

         
         

     



        
      
     

       
        
      

      
       
     

     
    

     
  

        
       

      
     

        
      
       

      
       

      
        

      
        

      
        
      

     
      
      

        
     

     
     

  
        

       
        

      
       

      
      

        
         

       
     
      
       

        
      

     
      
   

 

 

 

 

 

 

 

 

       
    
         

 
     

     
      

    
     
     

  
       
    

        
     

  
    

       

      
       

      
       

      
         

      
    

        
       

         
      

      
        

      
      

     
       

       
       

 



  
         

  

  

      

       

       

      

       

       

        

    

     

     

    

    

  

   

    

   

  

          

       
     

      

    
   

       
      

      
       

       
       

      
       

       
       

       

         
       
       
        

      
       
      

      
      

       
  



 
  

   
  

 
   

     

      

 
  

       
  

    

      
   

    
      

    

  
        

          
    

    
  

    
    

          

              
        

       
       

       
         

       

    

       
       

         
      
       

       
         

      
        

         
       

      
       

       
      

      
    

       
     

       
     



      
      

      
       

       
       

         
        

      
      

      
      
       

       
      

        
       

       
      

        
          
      

   

         
    

         
        

       
     

      
  

     
   

          
       

       
        

          
         

        
        

       
        

          
        
         
      

         
           

       
       

      

    
      

   
    

      
  

    

       
 

      
        

      
       

        
       
 

       

     

    
     

    
       

       
     

       
        

      

   
  

    

         
          

        
         

         
       

        
        

          
        

   
         

        
         

       
         

       
     



     

     
 

    
    

     
        

           
         

         
        

      
         
      

       
       

        
      

         
     

     

       
      

      
       

       
       

      
         

         
       

        
      

       
       
       

        
 

      
    

       
       

         
       

       
      

         
       

       
       
      

       
        

      
        

       
         

     
      

         
       

        
          
       
     

       
      

      
   

       
 

        
   

      
     
     

        
       
  

      
        

       
         

       
          

         
         

       
      

          
       

       
   

       
   

   



  
     

    

 
  

  

  

  

  

  

  

  

  

   

   

  
        

      
        

     
      

        
     

 

  
 

  

     
        

      
       

       
    

      
      

  
       

 
      

   

    

        
      

       
         

       
        

     
        

     
       
        

         
       
         
         

     
       

      
    
      

       
        

       
     
     
      
        

    
     

        
      

        
        

  
       

        
      

        
      

       
      

      
       

       
       

      
    

     
    
      

     
       

 

            
         

       
         

       
      



Table 4-1 
Observed CoSPA Benefits Categories (Quantifiable) 

KEY CoSPA BENEFIT CATEGORY 
l 1;::::=1 q r 

*AFP 
Improved AFP Execution I Management (assigned when CoSPA used to make AFP 
Go/No-Go decisions, AFP decisions on start time, stop time, rate, plan modifications, 
etc.) 
Improved Ground Delay Program Execution I Management (only assigned when 

GOP decision made to explicitly avoid GOP, to implement GOP, to modify rate/scope, or to 
end GOP, based on CoSPA) 
Improved Ground Stop Execution I Management (only assigned when decision 

GS made to explicitly avoid GS, implement a GS, modify scope or end time of GS- based 
on CoSPA) 

*EPB Enhanced Playbook Reroute Planning and Execution (explicit action to execute, 
modify, or avoid a Playbook routing based on CoSPAJ. 

*ERP Enhanced Reroute Planning (includes avoiding reroutes by recognizing viability of 
nominal routes, proactive reroute implementation, and ending reroutes/returning to 
nominal routes sooner, etc.) 

MRR 
Improved Management of Route Restrictions (includes MIT restriction, 
management on nominal routes) 

MIL Improved Strategic Management Decisions in Support of Military Air Traffic 

ITR International Traffic Routing Assistance (explicit routing decisions for international 
traffic flows or individual flights to/from international destinations) 

RIF Strategic Routing Assistance for Individual Flights or city-pairs 
Airline Fleet Management Assistance (includes decisions on airline-only ground 

AFM stops, cancellation (or cancellation avoidance) decisions, support in issuing airline 
Planning Alert Messages (PAML etc.) 

ICR Improved Integrated Collaborative Reroute (ICR) Program execution and 
management 

DOP Departure Operations Planning Assistance (Large TRACONs) 
RCM Proactive Runway Configuration Management 
TMA Enhanced Planning for Airport Arrival Metering (TMA) .. 

* Pnmary quanflftab/e benefits category 

Table 4-2 
Observed CoSPA Benefits Categories (Impact Awareness and Planning Support) 

-
KEY CoSPA BENEFIT CATEGORY 

SPD Assistance with Strategic Plan Development 

SP-CCFP Use of CoSPA in concert with CCFP for enhanced weather impact awareness 

cwsu Support for CWSU, SCC Weather Unit, or NWS operations in support of ATM 

1/IC Enhanced Inter/Intra-Facility Coordination 

STAFF Assistance with faci lity staffing decisions; Proactive Monitor Alert Threshold (MAP) 
limit adjustments (aid sector controllers) 

EQUIP Assistance with ATC equipment management decisions 

SA-R Enhanced Situational Awareness - Route (En Route Airspace) Impact Monitoring 

SA-T Enhanced Situational Awareness - Terminal Impact Monitoring 

SA General Situational Awareness 



In addition to direct traffic management 
support applications (e.g., SPD, SA categories}, 
benefits categories listed in Table 4-2 demonstrate 
the additional ATM-support applications of CoSPA 
that were observed during the field evaluations. 
One of the more significant findings was that 
ARTCC Center Weather Service Unit (CWSU) 
meteorologists were frequently observed using 
CoSPA precipitation and echo tops forecasts to 
assist with their tasks that ranged from CCFP 
collaboration and development, to monitoring 
issued convective weather Significant 
Meteorological information (SIGMET) advisories, 
to direct input to traffic managers about potential 
terminal or en route weather impacts (or 
predictions for improving conditions). 
Another interesting observed CoSPA "support 
application" pertained to proactive staffing 
decisions. Examples of these benefits included: 

• ensuring that specific sectors, predicted by 
CoSPA to be impacted by weather, would 
have adequate (and sometimes extra) 
controllers on position, 

• timing breaks and position rotations in an 
ARTCC Traffic Management Unit (TMU) to 
support opening the "severe weather" 
position when CoSPA predicted weather 
impacts would become significant, and 

• proactively modifying Monitor Alert 
Parameter (MAP) thresholds, based on 
CoSPA predictions for sector impacts, to 
ensure demand would be in line with 
expected capacity constraints and 
controllers working that sector would not 
be overloaded. 

4.1.1 Examples of Improved Strategic 
Planning Benefits Attributed to CoSPA 

During the 2010 field evaluation, operational 
decision-makers were observed repeatedly using 
CoSPA to deliberate about the need for and the 
specific parameters of Airspace Flow Programs 
(AFP) and strategic reroutes [both with and 
without the use of coordinated Playbook routings 
(EPB and ERP benefits categories)]. Strategic 
planners would use the deterministic precipitation 
forecast (on occasion, the CoSPA echo tops 
forecast was also consulted) to more specifically 
identify the coverage, location, and organization­
type (e.g., line (solid or broken - and if broken, 
were the gaps usable for traffic flows), clusters, or 
cellular convection] of anticipated weather impact 

events. Operational users were able to use this 
information to better define the severity of impacts 
within broader, less-defined CCFP polygons 
(which were typically "low coverage, low 
confidence" predictions). 

Users also found the rapid update rate of 
CoSPA to be a positive forecast attribute when 
assessing the need and scope for strategic 
planning initiatives. The availability of new, rapidly­
updating CoSPA forecast information proved to be 
important for strategic planning, given that traffic 
managers (ARTCCs) and National Traffic 
Management Officers (NTMOs at the ATCSCC) 
were observed (during the morning hours) exerting 
the most time and effort assessing the potential 
severity and possible solutions for anticipated 
weather impact events during the 30-45 min 
period prior to the bi-hourly Strategic Planning 
Telecoms (SPT)- when available CCFP forecasts 
were 90-105 min old!8 

Through these uses of CoSPA, many 
decisions were made in support of AFP, Playbook, 
and strategic reroute execution and management. 
Specifically, aviation planners were observed 
using CoSPA to aid with decisions on the need, 
timing, rate, scope, duration, and/or cancellation of 
AFP, EPB, and ERP strategic planning initiatives. 
An example of CoSPA usage for AFP decision­
making is illustrated in Figure 4-1. During this 
event, ATCSCC National Traffic Management 
Officers (NTMO) used the CoSPA forecast -
predicting only widely scattered level 3+ 
precipitation across the Northeast NAS (airspace 
being controlled by an AFP A05 program) over the 
next 2 - 6 hours - to make the decision to cancel 
the AFP program early. Interestingly, this CoSPA­
derived decision was made despite the CCFP 2-hr 
and 4-hr forecasts that were available at that time 
predicting significant convection in the metro NY to 
DC air traffic corridor (see Fig. 4-1A). By 
cancelling this AFP program early, 58 flights 
scheduled to fly through AFP airspace had their 
planned departure delays or longer reroutes 

80bservations that critical strategic planning 
assessments and collaboration were often conducted 
just prior to the SPTs, when the "valid" CCFP forecasts 
were most obsolete, suggest that the timing for when 
CCFP forecasts are developed and published may need 
to be revisited. Without up-to-date CCFP forecasts 
available during their critical plan development period, 
ATCSCC NTMOs were often observed peeking over the 
shoulder of weather specialists in order to read ongoing 
CCFP chat logs and to get a preview-glance of the 
"next" CCFP forecast - with the CCFP polygons still 
under negotiation. 



cancelled, allowing for considerable delay savings 
(Fig. 4-1 B). 

Many of the other CoSPA benefits categories 
listed in Table 4-1 pertained to strategic routing 
decisions for individual flights, city-pairs, and 
airlines (e.g. , ITR, RIF, MIL, and AFM). An 
example of a proactive, strategic reroute decision 
made for an individual flight using CoSPA 
forecasts is shown in Figure 4-2. In this case, 
significant convection was already impacting the 
planned route of an international flight about to 

enter U.S. airspace (Fig. 4-2A). ZBW began 
coordinating with neighboring facilities on reroute 
options. At first, a reroute option through the TN 
valley was considered (white box in Fig. 4-28), but 
then ZBW, ZNY, zoe, and ATCSCC collectively 
used the CoSPA precipitation forecast to identify a 
viable reroute corridor through gaps in convection 
along the East Coast (Fig. 4-28). The international 
flight was able to utilize this reroute without any 
issues (see Figs. 4-2C and 4-20). 

Figure 4-1: (A) 2-hr, 4-hr, and 6-hr CoSPA precipitation and CCFP forecasts at 2140 UTC on 16 June 
2010- CoSPAICCFP forecasts valid for 2340/2300 UTC, 0140/0100 UTC, and 034010300 UTC. (B) Flight 
Explorer weather depiction and flight tracks at 2305 UTC on 16 June 2010 showing flights (with tags) that 
were released early from Estimated Departure Clearance Time (EDCT) delays and/or elected to not use 
CAN 7 EAST reroute, when AFP A05 was cancelled early. 



Figure 4-2. (A) Flight Explorer weather depiction and flight tracks at 2100 UTC on 16 June 2010 showing 
an international flight, AFR434 to Mexico City, entering ZBW and its filed route, using J17 4, blocked by 
convection. (B) CoSPA 2.5-hr precipitation forecast issued at 2100 UTC predicts a viable reroute corridor 
for AFR434 through gaps in convection along the East Coast (blue line). Flight Explorer flight tracks at (C) 
2230 UTC and (D) 2330 UTC show that AFR434 was able to successfully utilize this reroute. 

4.1.2 Insufficient Situational Awareness or 
Strategic Decisions Resulting from Use of 
Inaccurate CoSPA Forecasts 

Overall, operational decisions made based on 
CoSPA 2- 8 hr forecasts resulted in more efficient 
strategic planning initiatives that helped reduce air 
traffic delay (see Section 4.3). However, in some 
instances, inaccurate precipitation or echo tops 
predictions from this prototype forecast led to 
impaired situational awareness and at times, poor 
strategic planning decisions. 

Figure 4-3 and 4-4 illustrate an example of a 
poor planning decision made with CoSPA. During 
this event (02 Sep 2010), ZMP used the CoSPA 2 
- 4 hr precipitation forecast, which showed 
continued convective weather impacts in 
southeast ZMP airspace (affecting the MSP 

southeast arrival flow), to argue for the 
implementation of the MSP _KASPR_EAU 
Playbook until 1500 UTC (the next 4 hours). 
ATCSCC was against this plan, but ZMP used 
CoSPA as evidence that the Playbook was 
needed - and at the time of this decision, the 
CCFP forecast was almost 2 hours old (see Fig. 4-
3). 

Unfortunately, the CoSPA forecast over­
predicted the coverage and severity of convection 
southeast of MSP (Fig. 4-40). The convective 
weather moved quickly northeast, out of this 
region, and thus MSP arrivals from the southeast 
were forced to fly unnecessarily long routes. 
Moreover, with one MSP arrival cornerpost closed, 
arrival demand exceeded capacity for a time at 
another cornerpost. causing some additional 
airborne holding (Fig. 4-48). 



Figure 4-3. (A) CoSPA precipitation at 1050 UTC on 02 September 2010, (B) +2-hr CoSPA precipitation 
(and +4-hr CCFP) forecasts valid 1250 (1300) UTC, and (C) +4-hr CoSPA precipitation (and +6-hr CCFP) 
forecasts valid 1450 (1500) UTC. Blue lines show the MSP_KASPR_EAU Playbook implemented for 
MSP arrival traffic (1050- 1500 UTC) based on the CoSPA prediction for ongoing convection southeast 
of MSP airport. 

3·hr Precip Forecast Verification 

Figure 4-4. Flight Explorer weather depiction and MSP arrival flight tracks on 02 September 2010 at (A) 
1215 UTC, when the MSP Playbook was in effect, (B) 1300 UTC, when airborne holding occurred as 
demand for available arrival fixes exceeded capacity, and (C) 1330 UTC, when the four arrival flows 
reopened early. (D) The 3-hr CoSPA precipitation forecast verification contour, compared with level 3+ 
"truth" precipitation, shows that the large area of convection predicted southeast of MSP at 1300 UTC did 
not occur. 

Observers were not explicitly tasked with 
documenting CoSPA-derived decisions that 
proved to be less efficient than the likely baseline 
or alternative decision. In fact, it is difficult to 
determine whether a particular CoSPA application 
decreased operational effectiveness of strategic 
planning without the benefit of post-evaluation 
data analysis. Limited resources precluded a 

robust analysis of potential "negative" applications 
of CoSPA. 

Instances where inadequate decisions would 
be made based on CoSPA were not unexpected. 
The version of CoSPA that was evaluated in 2010 
was not the full-capability forecast that is 
envisioned. Namely, it is understood, for example, 
that decisions based on CoSPA will improve, and 
delay reduction benefits attributed to CoSPA (see 



Section 4.3) will likely increase, when the 
deterministic forecast is complemented by a 
probabilistic forecast component and explicit 
measures or depictions of forecast uncertainty. 
Additionally, researchers at multiple laboratories 
continue to research and develop improvements to 
the extrapolation, numerical model, and blending 
components of the CoSPA forecast. 

4.2 Frequency of COSPA Beneficial Decisions 

The frequency of CoSPA benefits 
observations at each facility, normalized by the 
number of convective weather days on which 
observations were made is shown in Table 4-3. 
Several interesting (but not unexpected) findings 
are evident with these results: 

• Overall CoSPA usage (including 
consultation for enhanced situational 
awareness and decision coordination) was 
more frequent for EAST weather impact 
events, as convection in the Northeast 
NAS quadrant typically causes greater 
congestion impacts requiring more 
intervention and strategic planning 
initiatives. 

• CoSPA usage was most frequent at "SCC" 
(Command Center) , the facility charged 
with overall strategic plan development, 
execution, and management. In terms of 
individual benefits categories, ATCSCC 
most frequently used CoSPA in support of 
AFP, Playbook routes, and strategic 
rerouting decisions. Additionally, ATCSCC 
was much more active in using CoSPA for 
improved situational awareness, for 
improved impact defin ition within CCFP 
polygons (SP-CCFP), and for enhanced 
inter/intra-facility coordination (which 
again, is not surprising given that the 
ATCSCC often facilitates strategic 
planning decisions between various FAA 
faci lities and airline stakeholders). In fact, 
the observed daily use of CoSPA for 
situational awareness applications was 
similar to the observed daily use of other 
demonstration tools (i.e., CIWS and 
RAPT) in their second or third year of 
testing, when users had increased 
fami liarity and "comfort" with the new 
technology [e.g., Robinson et al. (2006); 
Robinson et al. (2009)]. This suggests that 
more applied applications of CoSPA for 
explicit strategic plan development may be 
expected in any follow-up evaluations, as 

users translate more situational­
awareness-type applications directly into 
improved weather impact mitigation 
decisions [Robinson et al. (2011 )]. 

• ZOB was the most active EAST ARTCC in 
terms of using CoSPA to aid with AFP, 
Playbooks, and strategic reroute decision­
making (AFP, EPB, and ERP). Again this 
was not surprising, since ZOB is a key en 
route center for strategic planning when 
adverse weather impacts the Northeast. 

• The airline ATC coordinators and 
dispatchers (particularly COA and UAL) 
were active in using CoSPA to 
strategically plan routes around weather 
for individual flights or city-pairs, as well as 
make decisions about the need for 
"company-only" airport Ground Stops or 
terminal management initiatives ('AFM' 
benefit category). The airl ines also most 
frequently used CoSPA to monitor 
potential terminal impacts (e.g., EWR, 
ORO, ATL, IAH) in the 2 - 8 hr strategic 
time period ('SA-T' category). Moreover, 
the airline AOCs also most frequently 
used CoSPA to better prepare departure 
operations at specific airports (primarily 
metro NY) - proactively asking for NY 
departure "escape routes", the availability 
of departure offload routings, etc. ('DOP' 
category). 

• Overall CoSPA usage at ZNY was 
minimal. This result was not completely 
surprising given that strategic planning for 
weather impacts in the Northeast NAS 
quadrant is inherently set up to sufficiently 
manage air traffic upstream of ZNY, given 
that (a) ZNY's small, congested airspace 
affords little opportunity for planned impact 
mitigation actions (beyond increased route 
spacing) and (b) the greater need of ZNY 
is to max1m1ze tactical (0-2 hr) 
opportunities for weather impact 
mitigation. In other words, with weather in 
the Northeast NAS quadrant, many 
strategic actions are being taken by other 
facilities for ZNY, reducing the need for 
ZNY to use CoSPA to devise additional 
strategic plans. 

• Across all facilities, use of CoSPA for 
enhanced planning, execution, and 
management of Ground Delay Programs 
(GOP) was low. This may have been due 
to a combination of factors such as (a) 
timing and frequency of thunderstorm 
events at large terminals or metroplexes 



       
         

     
      

     
        
         

      
     
  

      
        

        
       

       
     

      
       

        
      

          
       

      
       

        
        

       
     

  
             

 
 
 

 
 

 
 

 

 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

 

 
 

 
 

  
 

 
 
 

 

 
 

 
 

 

 
  

 
 

 
 

  

 
 

  
 

 
 
 
 

 

 
 
 
 

 
 

 

 

 

 
 
 

 

 

  
   

   
   

   

   
  

       
   

   
   

   

   

 
 

     

  

   

  

   

   

     

     
    

   

     
    

    

    

    
    

        
    
    
    
    

   

    

 
   

    

   

    

    

   

      



 
 
 

 
 
 
 

 
 
 

 
 

 
 
 

  

 
 

 
 

 
 

 
 

 

   

  

 
 

 
  
  
  
  
  

 

  
 

 
  

   

  
  
  
  

  
  

  
  
  

   

    

    
   

    
     
    
     
    
        
    

    
    

    

    

    
    
    
    
    
    
    
    
   

              



        
   
       
   
  

 
    
     

     
  

           

   
      
    

                          

     

        
        

                    
                

                
 

       
  

 
         

   
 

 
   
    

 

  
       
   

  

       

             
      

  
 

  
 

 
   

             

        
                                  
               

 

                 



4.3 COSPA Delay Savings Case Studies 

Case studies of observed CoSPA operational 
usage were analyzed to estimate the delay 
savings associated with the three primary strategic 
planning benefits categories - AFP, EPB, and 
ERP. To prevent double-counting, care was taken 
when categorizing CoSPA usage observations to 
ensure that one primary benefit category was 
assigned to each documented application (e.g., if 
a strategic rerouting application was categorized 
as EPB, then it could not also be categorized as 
ERP -and vice versa). 

a e T bl 4-4 S ummary o 0 ene 1 s f C SPA B ft C ase 
Date: 19 July 2010 

Facilities Using CoSPA: zoe 

A total of 15 CoSPA benefits cases were 
analyzed - 5 cases for each primary benefits 
category. Cases were arbitrarily selected in a 
manner that allowed us to sample beneficial 
decisions and examine potential delay reduction 
benefits across as many different facilities and 
airspace regions as possible. A summary of case 
study results from one AFP, EPB, and ERP 
decision derived from CoSPA is presented in 
Tables 4-4- 4-6, respectively. 

St d f u Jy or mprove ec1s1on- a mg d AFP D . . M k' 

CoSPA Application: Upon reaching decision to implement AFP A08, ZDC used CoSPA 3-
5 hr precipitation forecasts- predicting minimal Northeast convective 
weather development prior to 1900 UTC - to convince ATCSCC to 
start AFP at 1900 UTC rather than 1700 UTC. 

Alternative Decision: Without CoSPA, AFP A081ikely would have started at 1700 UTC; 1300 
UTC 4 hr CCFP predicted low confidence, low coverage polygon 
through central zoe at 1700 UTC - historically, this type of CCFP 
forecast has proven sufficient justification for A08 implementation. 

Benefit Period: 1700-1900 UTC (2.0 hr) 
CoSPA Delay Savings Calculations: 

A08 Program: 1900-0200 UTC (issued 1445 UTC) 
Rate: 90 flights/hr 
Avg Delay: 16 min 

Total flights departing for primary A08 airports between 1700-1900 UTC AND crossing A08 boundary that 
would have received AFP EDCTs, averaging 16 min delay: 

141 

Primary delay reduction for 141 departures avoiding 16 min AFP delay: 37.6 hr 
Downstream Delay Reduction: 21.4hr 
Total CoSPA Delay Reduction: 59.0 hr 

Direct Operating Cost (DOC) Savings: $36,359 
Passenger Value Time (PVT) Savings: $47,301 
Downstream Cost Savings (PVT only): $26,921 
Total CoSPA Cost Savings: $110,581 



Table 4-5. Summary of CoSPA Benefits Case Study for Enhanced Playbook Route Management 
(EPB) 

Date: 14 June 2010 
Facilities Using CoSPA: ZID 

CoSPA Application: ZID used CoSPA precipitation forecast (as additional information to 
augment CCFP) to determine that an eastward moving cluster of 
storms was predicted to hold together and impact ORO arrivals 
through ZID airspace. Based on CoSPA, ZID proactively collaborates 
on a Playbook reroute plan- "ORO-East-Arrivals" modified Playbook 
route implemented 2055-0100 UTC- allowing a single stream of ORO 
arrival traffic through ZID airspace 

Alternative Decision: Without CoSPA, ZID likely would not have readily anticipated the 
functional gaps in forecast weather within the large, high-confidence 
CCFP forecast region. In turn, single stream ORO arrival flows over 
MZZJFWA (part of modified Playbook routing) likely would have 
instead routed further west to the FAM fix or further north via FWA 
(rather than using MZZ) 

Benefit Period: 2055-2347 UTC (2.9 hr) 

CoSPA Delay Savings Calculations: 
Number of ORO arrival flights, departing during benefits period, utilizing MZZ or FWA leg of Playbook 
routing: 12 

Total flight distance saved: 1450 mi 

Primary delay reduction : 4.0 hr 
Downstream Delay Reduction: 2.3 hr 
Total CoSPA Delay Reduction: 6.3 hr 

Direct Operating Cost (DOC) Savings: $17,156 
Passenger Value Time (PVT) Savings: $5,032 
Downstream Cost Savings (PVT only): $2,893 
Total CoSPA Cost Savings: $25,081 
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